1=0164604 



(51) Int. CI. 
H01L 21/47 



(19) CHShEi^^SIS(KR) 
(12) SMSI5S(B1) 



(45) 1999t302S01^ 
(11) g^ffls ^0164604 
(24) mm'MK 1998g09f!14Si 



(21) iSSl 

(22) SS^Xf 



^1990-010255 
199Qij07g061J 



(65) g3HH£ 

(43) g^Hsm 



HM 99 1-003772 
1991 ^0232813 



oo) 



(74) CHBISJ 



175267 1989^07806^ g!£(JP) 

eeue oiiai=?sg ?\*tw>\ no\/t jlqv\ saie 

g!^ EEnEE UAI^S? 1S2D1I 26gh 22££Ij1£ OliaRS 

g!S^ ^QfHS?!! ?|?22D^ 2655^*1 

^S^ay ?l?x|Z ?|^fi2Dhx| 2655^*1 E2H2 01131? 

A^|0| S|SA| 

eja^ ?Q\E.£.m 3|?»a ?|^SEIUx| S^ai 2655S!xl 2232 OliaR 
§s f?^£^ 7h^A|^l ^0|Af LH 

as*, as? 



(54) SBgg 51 33 




[BS2| SSI 
[ E go| gg] 

*H2Efe §DH2| SE«2| gp||S UEUHfe ^3E. 



4-1 



H|4£fc g£H2] ESSSOII 2|8K)1 M38!ff =I"^2H|S| aiXI^ESJg ?fX|fe ?J|0|H|2| 00EOIQ. 

* ES°| ?2¥£0|| CH°h *!S 

I : ^sa 2 : ^Ssj 

3 : mm 4 : tf 

5 : a|X|±e 6 : aiX|±M&f 

II : *HbH 11a : S^gbfl 
11b : 12 : Og 

13 : injaj 13a : t|3^ 

14 : A|gJ¥XH 15 : S*EJ 

16 : tfEXflfllOm 16a : ^7i\0\^^. 

17 : 17a : fflfXIIOiaHM 

18 : 18a : 

19 : tf«jg|0|7| 20 : aePli333- 
20a : gj-^l 20b : &3 31391013 
21 : Zagp^SSa 22 : £5°-!!555f 

22a : IBM 22b : tff 

23 : ESSijg^g 24 : a|X|ABQl| 

25 : HH7|0 
[tt9S| tfg] 

m ^ss. aixi^e §oj Esie m^Bixii ^4 chi esspi ehsh as s*iai aoici. 

BfE»IS«2| X||£S§s01| SSFOIXIfe aiXl^eo] ESSIBJOIIh. ±ffla*9g*4|0| &0| xHgEU 

0| £4 8, S|3E0|| UEftH H121 301. gl^g qp|0|| UH^sl ^030)0011 ^0*i(2)g £|3 71^51711 

□51^. ±mm2) mm mnmw mommm saraaea. 

a§0||. ^03(2)1 S|3A|?|0A1 fllOimO) ¥]0I| icg(4)S^E| a|X|^E(5)e 1OJEE0C1. 

□su. a^^oii m\o\ fnomo) ssis aoii aixi±m5)s »£1ai?iai aixi^s^g essi^ a 

01 CK 

01 g*. aiXI^M ^oi| gDHS sgJA|31Ai. a|X|^E(5)2] gag ^X|A|S3t =A|0||, gDH2] flttfOU 51 
moi aiX|^es|(6)g I2slA|7|E^ 2iQ. 

31X1^^^(6)* sse ?ii oi m (3)^ as ssej mioiag§°^ Ej*aq. 

nem. oisas es&boii °i^b ?noim(3)°i g^g^ai ^as^aib sis^e^i c^i 

eh soil. axii§(5) gai gnH°i sums?* qey. 

a^. «iom(3)2i sgoii goia auq^mspi ?noim(3)°i *sai. sa^si stsoii 

215101 a|X|^E(5) SSI §DH2| »ftS0| aSimH. a|X|^e(5)S| 3301 SSJgH}. 

0| OHSOII. J3|4E UEjyj dm SOI. ?I|0|II|(3)£| ?gg32| 31X1^^51(6)01 ^H|9IS 251&C1- 

□ S31. £gJ°! H^SI|2| a|X|^E5t(6)g 4 SU. BE«ISX|2| »|S0|| XIOIA) X|olA|3|fe 
gojog £|2 2i£lCl. 

a yfgoj Hsjg, u^Eiaisi as saiaoii aa& st^wis ±321 ssati age ^ sib es»b 

£ SxIS SISSIfe 3iOII 21C1. 

a ^ss. q 33x11* gsiMhb ^tnsi. ^eimoii ^f^s semfe ammsi ?i^s hh?is^ * 
03i. am 21 m^^g aasiir 4=bsi. amsi m^a^g aioiapi ?i» f ^xiioi ^&3i. 
nisisiais ^Esi5!Ai?ib 40 si §DHe em&ifc es^« ss^g^^BS Euicife bjii 

21. fe^l SH10SI3OII ^013 gDH2| =?I2;^31 s EA hO|2| 33||0I| =71© £5x1 £|SE01|A| §DH2| = 

agcib e?ii£i. ais oioieu ^aioi+sos xiigsib 0^121. ^1^^34=01 

AlishOI ^BIS 7|2i=! S^SIb 0^1121. HIPI4=0g Hm*tO\ «H|£¥E| 71^1 BH^IMfe 031 

21. &^3S40S AlgSlOl ^H121 U|¥?[^S aSSlfe 0^21. ES^SISEOIIAISI gDH°i *p| g7| 
gJ ^«0|| 2| Tiff g|^^l|O140g AlgoKX ^B121 Il|^;|a0| &J\ ^Ig^MQ ^31 ftX| 

E| sm HH?l40g 731 0| 513. HOII 2| tfOI ^1213 ?1^S g^Slb §0 ^U|LHg HH7ie°S*l «U|LH2| 
7|e??|£ 3^2| 7|SS i«5|b 071121. ^0S|S^0g AlgSIOl 7|0g ^0t|2A|?|b 031 SI 71 
001 SlSSIfe §0 E5?«gS40g A|goK)1 7| 5011 ES^g S^SIb 0711* S»C|0| S|fe EHSB 
01 CI. 



4~2 



ee. g isb, m 3 si si 21 soi^^^s imm ami^si aumioii siaoi x^e^i axis ^ea^. # 

?l 8iO|*fe¥OI| tl¥l CHtf^E^ SK)1 gu|0|| axis E£?3 §34»EW. £PI amUIOII igsi 
3gPI±S g^SI^ 53^E>3K £PI ^tHLH2J 2|S«g agcife SjajaiSI. £PI SHIU|2| 7^ 

s mpisiE^ gmoii hpi^e^. spi hipi^&oii axis mpiss sa^EKWfMioiHisjjii. 

4J?i : ^IS¥&|2| AjSOII qqA| £p| HH7|ft3 £§^£011 2|& mplftifS WI0|5lb fc^lOplfi =? 

Hisjfe ESS*lom. 

[tfAJOfl] 

OISK a yfgoj ^ a| Oil CHI CH8I01 ESS 3SWOI SSSq. 
XH|1Efe. S ^S2| 1 AIA|0||S| ESSXIS qqUlfe ^SEOiq. 

es s dug aim &i si amoiq. 

amdDfe. «¥am(iia)2i' n 91011 oaci2)« ajoioh moih mw\ w»sse^ £¥«m(iib)£ 

=F330| °jq. 

smdD aoiife iaai (13)01 tiaoi xi^es^ arisen °iq. 

^fflsj(i3) ?|0||^. niSIBISlie! ShSill*|0im(16)?l gss*wot ihssie^ E|0| °iq. 

^5!=!(13)2J 31S4(13a)2| BE}¥fe A|S!¥XH(14)« AhO| CHI ^2 8l¥«H1(11a)S¥E| 2|¥«| E#of 

flia^(13a)2| ffSB¥Ollfe. ^5!^!(13)g t|SA|?PI flff a*E|(15)^ ¥^E|CH 2JQ. 
5l¥^tH(11a)2| HR¥OI|fe. UH7ia(25). H||«IS(17)0| S^EICH £1P- 

HH7I2K25) Si HHeiO(17)0||fe HIPIIf S! UH^lfg HI0|8K?| ?l& ftSSIOlB! M (16a) . (17a)^t ^ ¥^ 
EICH 2LQ. 

m¥^m(11a)2J *H|¥0||fe. aH|(11) °J2J g¥p| *g«K?l ?ie gt^31l(18)2| H£¥M(1Ba):?| 

258101 3|gJ8p1l ^X|E|0| °iq. 
Hi « 311(18) £J ^gX1|CH^M(16a)b. tt^nO\J\ (19)011 a?|S!°£ 3^£|01 °jq. 

EE. 8|¥«H(11a)2| sw ¥ ej A^OHfe. 3fip|± §33(20)2] »BB¥^ ^« 3S8101 « 

«=|0] 5sm. 

mgpi^ §33(20)21 qe ^B¥oii^. mgpi^ §3S(20oi a^Eicn °iq. 

Hgpfi §33(20)0||fe. ?f ^ll(20a) SI Bt3 SlSaiOiq (20bp1 ¥^S|CH °jq. 

^¥9bl(11b)2| iffla|(i3)0|| CHSfo^ «¥0llb. ES^§32(22)21 ehSEttOh SXISIOI 21 

Q. 

ES?!!§35K22)0||;=. £5^2] §3ifl XllOiSPI 91© !M(22a)?h ¥^E|0| 

ESai|533(22)2| ^B¥0||^. ES5H5SS(23). OllSgS. BHX|iEQH 0 | ^yg g?p| g^E|0| 
2iq- 

ES9Hg^2K22)2| i c g(22b)S¥E| &ESHfl|0|It| (16) ?|0I|. 0||S#E3. B||X| ^e( 2 4)2J- £S qh 0 | D| 

bi a«ioia»Gis sseie^. oiissb. schxie^ eich °;q. 

ei|X|ie(24)fe. a|X|^e S SOII gnHS SeiA|?1A| e||X|iE(24)2J S^S #X|A|U2J §A|0||. §DH2| 
flfflaoil 2|m0| aiXl^esfg 2StA|?|^ 3>0|C|. 

M 4|A|0l|0||A|fe. aiX|^E( 2 4)S>Mb. ^SgSfAl «IS OFPR 800g AhgSU 2iQ. 
01 ^A|2J TSMR 8900. ^HSIAI fl|g S1400 =g ^SS 4= 2i^- 

EE. gOHSAlb. 0||a/1|S#M OM|E||0|E(0|»h. ECA £[2 ^|g)S A|gS|3. SEb 0|iaqg|0|eS A|g& 
4E 2iCf. 

0|£|^0| ESSxIOII S\t\0\ CtmH aO| SICXAI. 0||S£g. ^ES|?J|0|Hi(16)(0|oK e$8| «|0| 

mei2 £|g)2j sgoii aixi^E5|oj Esi^M mmQ. 

SXi. *HBK11) gV2| iHS|(13) CHI ?l|0|Hi(16)S 

CtSdl. 9-1I0HU C16) HS g^!¥OI| te(22b)g ?^|0| *\0\ a|X|^MeH(24)g 8JS1F S3. 

Oim. S ^A|0||0||A|b «0|n|(1B)fe. E*E|(15)0|| °|5|01 a|3o|2 2i°ES. 10IS aiX|^E5H(24)8 
SflO|IH(16)2| HS S^OII S 41 ^«| °|3|01 aiX|^e(124)?| ^{*H0\ a|X|^E°}0| ES§q. 
0| ^5)S^gA|2| ^01 (11) ysi gH'^g a|X|^EQH(24) ^2| gDH ECA2| g^iyaq wa, oil 

SSS. 1 LHXI 10kg/crf. U^oplSb. 1 U|X| 2kg/crf.2| ffCJ. 

n oiftfe. am(ii) 2121 ?[^:oi. ikg/oroi eixi e^s aixi^eqH( 2 4) g DH ECA2J ^ahg 
t^si ^Iflis am. 

10kg/crfg «§ a|X|±E(24) ^2J gDH ECA2J «SaX|S3| HStefEHS EPI ttH^Oiq. 

S&. 4JSAI2J aiX|^e°!j(24) ^2J ECA2| g?|2JS. X1|2E0|| L\E\[M ^^°S¥q tfSff Uf2J 

4-3 



^01. 0.1 LHX| 0.2kg/crf abs g£0|Q. 

S^. iga?g moilfe. 3015E 0| =?|gfO|| [CIS §E2| a 0|£2| 5||X|^e(24)£¥&|2| gDH 

HEM. am(H) &2| S^g ##£h Uhfii U£ 23°£ flSS°SW. ECA2J g^OI SSI^og 2jS|E| 
01 A| SHX|±e(24)fe 2Sfr8|^ ^EHOIITJ^I 0| si= oj gioi . aiXI^E 3 Q OH 4 8J01I4XI 

oi aaj. flioim(iB)3f ch?s^ smejE n hbssisoii aae s^ais aixismHtg ggg 401 °i 

0|2ja0| am(11) B2| 3fif4fE||te. gDH2] Stt&jflPF 3lfe6h 3?|0l|A| gDH2| Cl}£| <S38|^ 

310IS WQ. 

0|&2| SOI. £A|0||2| EHSB gj SX| 0|| S|S|S. Q§3) SPW SIC*. 

sBa^iMioii. *ii oi m c 1 6) eies3°i eas^g s&^sq sspi&ehs »xia°siM. *i 

0|H| HS ESS a|X|^E°H(24) S HB°£¥&|2| SDH2| g^M fl|0|H|(16)°| ^££?E| 4293 
7>|X|0|| ax|A| 2SI3°£ 3SIS 4 2iQ- 

0| QISOII. a|X|^S(24) S2| eh^JHI 3SWII tt 4 SIQ. 

D. 131. &S=J«SX|2| SI SOII £JO|A| 4ii SXfSMI 84MIB 4 213 . 

&7I ^A|0||OI|A|^. a|X|SMQl|2| ESSXIOII *gsh CHICHI CHo|Oj SSSlflfeCII. SSSX|0|| 2|S|0| g nH 
7I SXH© ^ EH 2| £S5ij2| £SO|g 0| ^SS s|g8|01. 3fS ^Sfij^S 2g 4 2A3. 

oil ess. s^si a gopi s*h© a&^ai esoii ^gsioit §g. 

01 S^5H £5Pb. SI1£ §X|2| £S9JjO£A| aiXISEQH q)d°S S4fSI|g Hffl feog fi3 j 
S=PS 1 

m«B|»H gtJ|2t. Simmon 7|±» S38|^ 4021. ^tHLH2| ?|±# UlPWfe + &7\ 

^B|2| LH¥v:;-M SSSIfe #7| ^2) LH¥£^g SI (M S^| ¥|& ?!*S|01 4B2I. H|*|S|SI1 

S5!£|aA|?|^ 4=0 Si gQHS BSShfe ES°>|g SS8|b £S^5^4B§ SH|8|b B3I2I: £PI E 
HIEMI30II &0\E gnH2| f^lr!^ £EA|0|2| 3PI|0|| £SX| £|£EO||A| gOH2| g?|g!»§ S 

SSf^ B3I2J: a§3 S^lv;^ Q|0|E|S ^^SIOI^&SS S|g§lb B3II2J: ?IS5^4&e A|gS|0| 
^H|£ ^l^si 7|SS g^Slfe EPII2I: HH?l40e A|g§|01 ^bHS^E| ?|SS HH^ISIb Eh?l|£t: ,'J f2 
S4SS A|go|OI ^hH2| LH¥gl^S 3iSlb B^l£f: ££S|EIS£0||/*2| gDH2| &^| g^li>Kl SJ 2 
S3 gf-^fOII 2|>ia g^SICH^^g A|go|0| ^bH2| LH¥g^O| ^| g?|gf^ad ^X|E|£S W \ 

40g 3UIOI8U. =1011 218101 ?|2J=I ?|S1 g^8|^ =PJ ^B|LHg HH^ISSSIM ^B|LH2| ?|S4?IS 
mi2| ^^8|^ &51I21: S£!£|343g A|go|0| ?|»g SES13A|?|fe E+3|| : g! ?ieo| a|38| 

£S°*!g^4&e A|g§|0| ?|50|| g^8|^ BJIIS Elfe 

2 

S1 1 »0|| 2iCHA|, &7\ gDHb 0||B/1|S#S 0|S|E||0|E 2 ^ 0Hg5fE||0| §21 ESgfS . 

a=p» 3 

^MSOII 2l0i/d. HH^h^BS A|g8|0| ^B|mS¥E.1 Hl^g HHSSIb Seh HH^I^Bg A|gS|01 ^tHLHS 
¥E-1 °UH^EH2| £5°Jii St^Slte BIPISS HHS8|^ B3IS q SlfSIO) E|b 

S 1 ?!} 4 

SII^OII 2iO]A|. 1~10kg/crf2| 7|gf?|S?l 71SSS4Be A|go|0| ^bHLflS S^EIfe E58B. 
5 

SI1&0II £10) A). 1~2kg/cof2| ?1^1S?| 71SSS4Bg A|g8|01 ^bHLHS S^E|^ 
6 

m« bisk 16)21 ao)^^¥S 71X1 m stm^isi amdi) m«i tigoi x\&my\ sb«!(13)2k ^i 

aO|^b¥0|| tg¥(22b)S qtf8|£s mo) m?\ ^tH(11)0|| SESSIJ g^4B3|. &?| ^bH(11) 

LHofi s§2j 3ej7iss s^sib ny?is ss4B3i. fe^i «m(ii) lh2| %mm =§8ib •?: - jikib) 

21. &?| ^bh(11)LH2| 7|SS HH^IsfE^ ^bl (11)011 fiXIS UH7I4B3I. 6f7| HIPI4B0II aXIS HH5|^ 
g SI4B(^gS|0|^M)(16a)2h gj\ m*\mZ¥£\°\ d!S«| Ct|BfA| ^7| HH^IH^ 5§4B(16 
a)0|| 2|& HH?I^^S SIOIol^ g.[^S|017|(19)S ?H|8|b E583t|. 



4-4 



